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Experimental setup

SCISSORS IT :206 pure CsI Crystals
(1.57 str = 12.5% of 4 )

16.2 X, for Forward 148 crystals

13.5 X, for Backward 58 crystals

Pseudosphere 53 cm

Forward
Block(74)

Forward -
Block(74)

Ul
Block(29) 5 Solid Target
Chamber

Hyvdrogen/Deuterium
Solid Target
t=8 cm (Ny ~4 X 10%%/cm?)

Y+N—=>2n+X

Identification of | meson
I, =(39.43+£0.26)%
— vy Decay Channel

y+N—->r'+X

vy Invariant Mass Analysis

M., * = 2E?1E‘fz(1 - cosD,,)
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Discussion and Questions

Can the familiar physics account for the structure
observed in y» — yn ?

Do we have any reasons to expect narrow non-
strange baryonic states having non-exotic nature?

Could we consider any other reactions to look for
such a narrow non-strange baryon?

Do we need exotica?

Experimentally:

Look into the neutron channel!
(neutron data: not well-established)



Dying for a convenient tool

(like SAID and MAID)

to analyze data for meson production

on the DEUTERON

to analyze data at least for the QF process
to extract neutron information

despite many theoretical works reproducing
deuteron data to a certain degree.

Disagreement between theoretical and
experimental results is still open question

for d —> ﬂonp in the 2" resonance region.
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Consistency check

for the acceptance’

with

a proton target r
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Effects of FSI in the QF process

0
vd — 7 np
__ Sy
(@) (b) (c)

dG 0 2 ' 0
—o 0 > 7'np) r,+T,T,+T,T,[ wN'—=>7x'p

0
|, +1,1, 4T, WN'D 7N

N-N FSI plays an important role.
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Angular
distribution
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Helicity amplitudes in the neutron channel

A4 Ay

PDG MDO07 Fit PDG  MDO7 Fit
D,,(1520) —59+9 -76.53 -74.8 —139+11 -154.1 -147.1
S,,(1535) —4627 -50.67 —67.5
S,,(1650) —15+21 +9.25 —20.8
D,(1675) —43+12 —61.74 —63.9 —58+13 —83.87 —57.3
F,(1680) +29+10 +27.89 +21.0 -33#9  —38.38 —47.4
P,(1720) +1%15 -54 -3.0 -29%61 -30.97 -17.5

[x107 GeV "]

Fit was made within the error range
of PDG values.
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Summary of the present experiment

do /1 dQ(1d — =°np) has been measured.

(0.9 <cos0*<0.9) New data for E, > 800MeV .
MAID and SAID overestimate the data by
about 30% at the 2"d resonance region.

The discrepancy gradually gets smaller and
looks disappear at £, >1GeV ,

Good agreement at 1 GeV is kind of illusion due
to poor information on the neutron channel.

Cuz MAID and SAID predictions exceed data of
semi-exclusive N'->7'p evenat E >1Ger.

A rough estimation of the data indicates
a possibility that N*(1680) might couple to

the ©°n channel.
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' Solid/Liquid
Hydrogen Target

Detector holder: acrylic pipe 120mmf(outer diameter) 3mm t
CFRP vacuum pipe: 113mmf(outer diameter) 1.5mm t

Radiation shield pipe: 90mmf 0.1mm t

Target pipe: 65mmf(outer diameter) Smm t



Solid/Liquid Hydrogen Target

® feeding pipe (4N pure Al)
cooled by a GM cooling system
length: 1000 mm
® target cell
cooled down to 4.7 K

target thickness: 40 mm

inner diameter: 61 mm

outer diameter: 65 mm

window (Aramid): 12.5 um X 2
® operation

pre-cooling: 3 hours

target making: 2 hours

target vaporizing: 1 hour



2y invariant mass distributions
Data taking started in autumn, 2008.
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